Trash-kashi: a new form of bokashi composting. 
Introduction and purpose 


The purpose of this project was to devise a process based on bokashi composting to sterilize human 
waste so that it can be safely incorporated into soil as a garden amendment, or at least to render it 
harmless to the water table when buried. 


While the project was not fully successful, in the process I identified a vastly improved version of 
bokashi composting for kitchen waste which is cheaper and more reliable than both conventional and 
alternative forms of bokashi. Further research is needed to make this process work to sterilize human 
waste. 


Conventional bokashi composting requires ordering a patented mixture of bacteria from a laboratory 
and using wheat bran specifically as a substrate. It is also generally applied to non-moldy kitchen 
waste, not human feces. I aimed to eliminate the need to buy any specialty or high cost items. 
Therefore, my goals were: 


1. Cultivate wild bacteria that can effectively replace EM. 

2. Identify a cheaper medium than milk or whey to cultivate bacteria. 

3. Identify more accessible, preferably free substrates to replace wheat bran. 

4. Identify the most effective physical process, based on precedents. 

5. Offer a variety of options for each step of the process, to be adapted to the user’s circumstances. 

6. Create a process that users can reliably perform and evaluate based on sensory cues, rather than lab 
equipment. 


Experimentation was done over 2 years with access to a western kitchen with running water, 
refrigeration, and a water filter, but was designed with people in mind who lack that infrastructure as a 
result of poverty created by colonialism and neo-colonialism. I do not have an academic science 
background, but a semester of microbiology and an advanced practice and understanding of kitchen 
fermentation. 


Bokashi overview 


Bokashi composting was invented by Teruo Higa, known for developing and patenting EM (effective 
microorganisms) and popularizing the concept of “beneficial microorganisms” in the 1980s. EM and 
bokashi are promoted as adding healthy bacteria to soil, which has not been proven by western science. 
However, bokashi clearly works as a method of quickly breaking down kitchen waste into usable 
compost. Bokashi appears to be based on Japanese nuka pot fermentation, and overlaps in methodology 
with mushroom cultivation and food fermentation. Similar fermentation-based garden amendments are 
common across east asia. Korean Natural Farming is the most accessible source of information on these 
methods for English speakers who do not also speak east asian languages. For Tagalog and Korean 
speakers, there is a good amount of information available online. 


The benefits of bokashi over conventional aerobic composting (large outdoor piles consisting of 
layered “green” and “brown” material) can be easily found online. Bokashi pre-compost finishes 
fermenting in 10 days, is buried for 2 weeks after which point it is entirely incorporated into the soil. 
Aerobic compost takes months to years. Bokashi does not lose mass or nutrients, nor offgas ammonia, 


nitrogen or CO2 in processing. Aerobic composting does both, losing significant mass and nutrients, 
which turn into harmful greenhouse gases instead of usable nutrients in the finished compost. Bokashi 
involves a more technical process than aerobic compost, but can be done at any scale from a closed jar 
to a large pile. Bokashi does not require additional “brown” matter, so is best suited as a way to deal 
with kitchen scraps. Bokashi is generally done in two ways: farmers make large piles out of 
intentionally acquired materials to use as a soil organism-promoting amendment; non-farmers use 
bokashi to compost their kitchen waste into something usable in the garden or at least not rotten. This 
project is focused on the latter usage. 


Typical Bokashi process 


1. Purchase patented EM culture. Mix EM with molasses and wheat bran, age 3-4 weeks. The EM 
feeds on the molasses and colonizes the wheat bran, making bokashi flakes. Dry flakes (optional). Or, 
buy premade bokashi flakes. 

2. Layer bokashi flakes and kitchen waste in a bucket, leave bucket closed for about 10 days. The EM 
feeds on and colonizes the kitchen waste, fermenting it into bokashi pre-compost. 

3. Bury pre-compost outside, in garden beds or anywhere there is soil. 

4. In 2 weeks, the pre-compost is broken down by soil organisms, and incorporates into the soil. The 
area is now ready to plant. 


The bokashi pre-composting process does not generate ready-to-use soil. This poses the problem of 
access to soil, which is outside of the scope of this project. The pre-compost breaks down far faster 
than food scraps simply buried in soil. Aerobic compost, similarly, is usually mixed with soil rather 
than planted into directly. 


Lactic Acid Bacteria (LAB): a brief overview 


EM™ is a mixture of LAB, photosynthetic bacteria, and yeasts. Wild and lab-cultivated LAB have 
been shown to be effective on their own in bokashi-style composting by farmers and gardeners. 


A little bit of information about LAB is needed to understand this process. LAB are the main cultures 
present in sauerkraut, yogurt, kimchi, and related fermented foods. “Lactic” in their name refers to their 
production of lactic acid, it does not refer specifically to milk products. There are many variable types 
of LAB, for our purposes the most important variable is between homofermentative and 
heterofermentative LAB. They can also be mesophilic or thermophilic (preferring lower or higher 
temperatures). Homofermentative (or homofermentive, or homolactic) LAB ferment sugars primarily 
into lactic acid, heterofermentative LAB ferment sugars into lactic acid, carbon dioxide, acetic acid 
and/or ethanol. Practically speaking, this means that heterofermentative LAB create gas, so require an 
airlock or “burping,” and they may produce alcohol and/or vinegar. This is a way to identify their 
presence, welcome or not. For a fermented carbonated beverage, CO2 gas production is good. For 
bokashi, homofermentative LAB are preferred because they won’t explode the container. This is very 
important if human waste is involved, and not as drastically important for food products. 


All wild ferments are mixed cultures, meaning they contain a mix of species of microorganisms. A 
wealth of scientific studies, mainly from outside of the US, are available on the specific profiles of 


various fermented foods. 


Other precedents 


Alternative or parallel processes to bokashi exist in sometimes-overlapping arenas of academic 
agricultural and food science research, appropriate technology/”development” studies, and 
alternative/organic agriculture. The aesthetics, perspectives, and goals of these fields can vary widely. 
For instance, ag science often overlooks the need for low-tech, non-laboratory methods, but offers very 
detailed investigation and documentation. Appropriate technology and development projects are 
focused on serving populations without access to, for example, running water or international shipping. 
These projects sometimes shackle their target population to a first-world resource, and are often 
themselves funded by first-world interests, and not working entirely on the behalf of those affected. 
Alternative agriculture types may or may not be concerned about spending money or ordering products 
from far away, but are very concerned about having a low environmental footprint where they 
personally live, and are open to experimenting with fringe ideas. 


The Terra Prieta Sanitation (TPS) project, based in Hamburg, Germany, attempted to identify and 
imitate the process by which Amazonian indigenous peoples intentionally created long-lasting fertile 
soil in an area with typically sterile tropical soils. They devised a three-step process: creating charcoal, 
lacto-fermenting human waste, then vermicomposting the charcoal and fermented waste into soil. The 
researchers concluded that fecal coliform, the hazardous part of feces, and bad odor could be fully 
eliminated in the fermentation step. The fermentation process brings the pH of the waste below pH 4, 
which kills coliform. One researcher demonstrated that a mix of either 50% sewage and 50% kitchen 
waste inoculated with LAB, or 90% sewage and 10% molasses inoculated with LAB, would ferment 
and reach a pH below 4 within 2 weeks. They were able to directly tap municipal sewage in a lab 
setting, two resources I did not have access to, and thereby inoculate and seal off a batch at one time. 


The Bokashi Petcycle is a patented EM-based system that is advertised to sterilize dog and cat waste. It 
been used successfully with human feces. Unlike conventional bokashi, it uses water inoculated with 
EM and (I believe) molasses as a medium instead of wheat bran. 


A common Korean Natural Farming (KNF) technique involves cultivating wild LAB using rice water 
and milk or whey. This simple method is somewhat well known among organic farmers in the west. 
Rice wash water is used to initially collect wild LAB, which are then ramped up in milk. I have found 
this to be less reliable then the process I propose. While the usefulness of KNF LAB as a soil 
amendment is contested in western scientific literature, it is an effective method of creating a mixed 
LAB culture. Whey is an ideal source and medium for LAB cultivation, but is not always available 
cheaply. It can be preferable to water because water may contain pathogens in poorer countries, or be 
treated with chloramine in richer countries. 


Some organic ag types in the west have taken up “enzymes” which is a popular trend in parts of east 
asia (this is an entire topic), and applied them to bokashi-style composting. Like EM, “enzymes” are 
considered pseudoscience by some but are clearly doing something, though perhaps not as much as 
their proponents claim. As far as I can tell without lab equipment, Enzymes are a mixed wild culture 
mainly of heterofermentative LAB. 


https://www.enzymesos.com/what-is-eco-enzyme/how-to-make-eco-enzyme 


Organic farmers have used both KNF LAB and “enzymes” to inoculate bokashi-style bran for compost. 
KNF LAB appears to work well. “Enzymes” require an airlock on the fermenting contaner. 


Based on my analysis of the existing research and methods, I tried to replicate the lacto-fermentation 
step in the TPS process using low-cost, readily available materials. The Bokashi petcycle demonstrates 


that EM can be used to acidify and sanitize human waste. TPS researchers used (I assume) laboratory- 
grown Lactobacillus plantarum, Lactobacillus casei and Pediococcus acidilactici, all homofermentive 
LAB found in commercial yogurt and sauerkrauts, successfully to sanitize human waste. TPS 
researchers have suggested one could use German sauerkraut brine as a source of LAB, but have not 
published details confirming or detailing how. Sauerkraut and Pao Cai (a similar Chinese ferment) have 
been found to undergo two stages, the first being dominated by heterofermentative LAB, the second by 
homofermentative LAB. As EM is a patented mix that must be purchased from abroad, I chose a 
simplified version of Pao Cai as an easy-to-make, accessible source of homofermentive LAB. 


Methods 
Water 


The water used to initially collect wild cultures MUST be free of chlorine, chloramine, and strong 
pathogens. One of the many forms of violence inflicted by imperialism on poor countries of the world 
is the lack of clean drinking water, which results in widespread unnecessary death and disease. Many 
piecemeal projects exist to help filter water in these places. People living in places where the water has 
pathogens that would overpower the cultures we intend to collect, or worse, multiply in the conditions 
we provide, should follow locally determined precautions for cleaning the water. This may be as simple 
as boiling, using a purification packet, or other forms of filtration. 


Many richer countries treat their water with chlorine or chloramine, which kill the cultures we want to 
collect. Chlorine can be removed by filtration, 5 minutes of boiling, or leaving water in open containers 
for a few days, preferably in the sun. Chloramine is very difficult to remove except by filtration, and 
poses a big problem to fermenters and brewers. There are a number of methods for removing or 
neutralizing chloramine, filtration or Campden tablets are the quickest. 


If you are so lucky to have access to clean, unchlorinated spring or well water, congratulations! 


If you live near a dairy or cheesemaking facility and have access to large amounts of whey, this is a 
useful alternative medium to municipal or contaminated water. 


How to Trashkashi 


A new variation of bokashi composting using only waste products, minus a little salt, sugar, molasses, a 
few soybeans, and half a potato. 


Highlighted text is technical descriptions of my process, and can be mostly ignored if you’re just trying 
to do the process. 


The amounts given here are a starting point, adjust them for your needs according to these proportions. 
Read full instructions before beginning. 


A. Collect wild homofermentative lactic acid bacteria (LAB) 


Homofermentative LAB eat sugars (in this case, the low amount of sugars in the vegetable scraps) and 
excrete lactic acid. Heterofermentative LAB eat sugar and excrete CO2, lactic acid, and acetic acid. 
We don’t want Heterofermentative LAB because this will cause containers of compost to blow up with 
CO2 gas, or require an airlock or burping. We want maximum lactic acid production, which acidifies 
our compost quickly, instead of producing CO2, a greenhouse gas. Western and Chinese-style 
sauerkraut has been shown to undergo an initial phase of heterofermentation, indicated by fizzing or 
bubbling, followed by a final homofermentative phase. Therefore, as a ferment requiring cheap inputs 
and very little work, with clear sensory indicators of doneness, and resulting in a brine full of 
homofermentative LAB, Chinese sauerkraut is an idea way to gather the correct cultures. You can also 
use the brine of a western-style sauerkraut, or other lacto-fermented pickles. Using scraps allows us to 
repurpose a waste product instead of buying vegetables solely to produce brine. 


Commercial yogurt producers in the US use lab-selected homofermentative LAB cultures for this 
reason, so you can use skip this step and use commercial plain yogurt. In some places, yogurt is made 
with a wild mix of cultures. You can tell the difference because the container will poof out and hiss 
when opened, indicating gas build-up. 


1. Tightly fill a 1qt jar ~2/3 full (to the 2.5 cups/600 mL line or less) with kitchen scraps 
suitable for making soup stock. That is, un-decomposed parts of otherwise edible vegetables like kale 
stems, onion skins, carrot or cucumber ends, beets etc, things you would add to sauerkraut. Avoid more 
sugary vegetables like asparagus, fruit, etc. Make sure to include parts of onion, garlic, shallot or leek. 
If none, add a few whole cloves of garlic or large slices of onion. Keep the jar lidded in the fridge until 
it fills up. If no fridge, keep the jar halfway buried in soil in a shaded place or in as cool a place as 
possible. Or, get the scraps all at once while prepping a large meal. 


2. Prepare brine. Mix % L (2C) filtered or clean water (no chlorine/chloramine or pathogens) 
with 12g sea or kosher salt and 12g sugar (any kind). Heat and stir until salt and sugar dissolve, or stir 
well. 


3. Pickle scraps. Pour brine over scraps, then weigh the scraps down with a rock, plastic bag 
filled with water (best), jar or other weight. Remove floaters or scraps that can’t be pressed below the 
brine. Let ferment in a warm, dark place. Do not shake or stir. It should begin to fizz or bubble a little 
for a few days, then bubbling will subside. When a scrap tastes like a good pickle, it’s done. Depending 
on your climate, this could take from few days to 2 weeks. It should smell good, or at least not bad. The 
brine is now filled with LAB that can be used to start compost, other pickles, vegan cheeses, etc. 


B. Rapidly increase population of (ramp up) collected LAB in media 


The scrap sauerkraut has attracted the right bacteria, but at a low concentration. This step increases the 
population of LAB quickly in a liquid medium, to a degree useable for composting. This media, made 
of a small amount of sweet potato and soy flour in clean water, has been shown to be more effective 
than MRS medium, the industry standard, at propagating LAB. It is far cheaper and made of accessible 
ingredients. Soy flour, the least accessible ingredient in this overall process, can be made by grinding 
soybeans in a coffee grinder. If soy flour is not available, try flour made from other dry beans. 
Garbanzo flour did not work for me. 


1. Make ramping media. Steam 83g of sweet potato, carrot, potato, or other mild starchy 
vegetable until soft and mash. Grind 10g of soybeans into flour in a coffee or hand grinder. In a quart 


jar, mix cooked sweet potato, soy flour, 100mL of the pickle brine OR 100mL of plain commercial 
yogurt with live cultures, and fill the rest of the jar with clean water. Blend or mix thoroughly. 


2. Wait 1-3 days. The pH will drop to between pH 3-4 as the LAB feed on and colonize the 
media. This can happen very fast. You can test this with pH test strips (get narrow-range strips that have 
a Clear color difference between 3-6), taste it, or wait until the media separates into layers. It should 
smell good, like the brine or yogurt, or at least not bad. You have made ramping medium. 


3. Make bokashi substrate (“bran”) 


The LAB are now further ramped-up onto a dry media (bran/substrate), which is used to cover 
compostable food scraps. The purpose of the bran or substrate is to effectively distribute the LAB over 
food scraps without clumping, and to adsorb some moisture during the process. 

Conventional bokashi uses wheat bran, which is ideal because it is a waste product, non-clumping, 
moderately absorbent and high-carbon. Wheat bran is not ideal because it is costs money and is 
sometimes hard to find. Other options have their up and downsides. Mushroom substrates serve a 
similar but not identical purpose, and should be considered as alternatives. Mushroom mycellium feed 
on the substrate. The LAB may or may not be feeding on it, and are primarily using the substrate as a 
habitat while feeding on molasses. 

Depending on what materials are available to you and at what scale you are composting, it may make 
sense to pasteurize your substrate as mushroom growers do to prevent other microorganisms from out 
competing the LAB. More info here: https://urban-farm-it.com/blogs/mushroom-cultivation/guide-to- 
mushroom-substrates. 


Many experimenters online have added unnecessary steps into their alternative bokashi processes. They 
are trying to replicate the bokashi process using cheaper materials, without understanding the purpose 
of each part of the process. (much thanks to these tinkerers, by the way, you’ve helped me a lot!) One 
over-complication is drying of substrate. Large-scale manufacture of bokashi bran requires drying for 
transport, not because it is a necessary part of the process, but to reduce shipping costs and spoilage 
over longer periods of time. If your bran is mixed to the correct moisture and used within a few weeks, 
it is unlikely to spoil. Skip the drying. 


Alternative bran/substrates: 


Wood shavings and sawdust can be free and abundant at a local carpenter’s shop or sawmill- call 
around. Some woods with antiseptic properties like pine and cedar may discourage LAB growth, ask 
your supplier what type of wood they use. Larger shavings are better, sawdust is VERY absorbent, so 
requires far more liquid medium to reach the ideal moisture level. Finer sawdust is more absorbent than 
larger shavings, so use shavings if available. 


Woodchips have a more ideal absorbency, but are made from live trees, so may contain molds that 
could benefit or detract from the fermentation process. They are available from arborists for free, 
usually only in large amounts and from mixed types of trees. They could be hot-water pasteurized like 
mushroom substrate. 


Spent beer grain is an ideal LAB substrate, if available as waste from a local beer brewer. Drying may 
or may not be necessary, try both, erring towards less work, and let me know how it goes. 


Newspaper and cardboard, though abundant and free, will clump into an annoying mess. Some people 
are willing to deal with this, and I am interested if you develop a way to use them that is not a complete 
pain in the butt. 


Coffee grounds can be had for free from coffee shops. Moisture level and mold may be a problem, 
worth experimenting because they are easy to access. See: 


https://ligayagarden.online/2022/12/14/bokashi-bran-from-coffee-grounds/ 


Rice hulls and straw may work. 


Soil is a potential substrate. It will contain a lot of microorganisms, which may work well in concert 
with your LAB, and/or outcompete and replace them in the process, or completely ruin your compost 
bucket. This is worth experimenting with! But be prepared for failure. 


1. Collect 2 packed gallons of substrate (“bran”). See above for options. Y our ratio of 
ramping medium to bran may vary drastically because of their varied absorbancies. 


2. Measure out molasses (4T molasses: 1L ramping medium) Measure 4 T of molasses into 
a small container, add a little ramping medium and mix thoroughly. Add this mix into the larger quart 
container of ramping medium and mix. Begin to mix your substrate and ramping medium in small 
quantities to test the absorbency of your substrate. You are aiming to make damp bran that_when 
squeezed in your palm holds together somewhat but just barely doesn’t drip. Start small and mix 
frequently. Be careful not to add so much bran or ramping medium at once that you run out of either 
before reaching the ideal moisture level! Sawdust requires 2-4x as much liquid as wheat bran. 


3. Age bran. Pack the inoculated bran into a plastic bag with air pushed out, or leave it into a 
sealed bucket with very little airspace for 2-4 weeks. Unlike EM bokashi, there is no yeast, so you may 
not see whitish mycellium. When opened it should smell sweet, pleasant, or not bad. Store bran in a 
cool dark place while using. Drying is unnecessary if your bran is the correct moisture level and is used 
within a month (?) or so. 


4. Layer kitchen scraps with bran in an airtight bucket. Start with a cup or two of bran 
layered on the bottom, add 1-2” layers of scraps and sprinkle each layer with enough bran to coat the 
scraps. Cut larger scraps into smaller pieces. Add a thicker layer of bran when the bucket is filled. You 
can add meat and dairy along with vegetable scraps, but not moldy or rotten scraps. Use a bucket that 
you can fill within a week or two. I use 1-3 gallon buckets. Keep closed when not adding. When full, 
leave closed for 2 weeks. When opened, the finished product should smell either “sweet” or like pickles 
and scraps should be clearly pickled. The bucket is now filled with finished trash-kashi pre-compost. If 
liquid accumulates at the bottom of the bucket in the filling period, carefully pour or suction it out with 
a turkey baster, some people use this as fertilizer. 


5. Bury pre-compost. Bury pre-compost in trenches garden soil a few inches deep, wait 2 
weeks before planting this area. Or make a soil factory (https://bokashiliving.com/make-simple-soil- 


factory/). 


Conclusions 


Wild mixed-culture LAB from sauerkraut can effectively replace EM in the bokashi process, if an 
intermediate ramping-up step using cheap materials is added. This version is vegan, uses waste 
products instead of milk, cheaper, faster, and more reliable than the KNF-based LAB process involving 
rice water and milk. 


Water used to culture LAB must be filtered. Multiple trials demonstrated that water with chloramine 
cultivates the incorrect bacteria, probably methane-producing, resulting in “off” smells. 


Wild mixed-culture LAB is not “strong” enough via this method to sanitize poop, but EM is. LAB is 
strong enough to sanitize sewage in Terra Preita experiments, but not in this methodology. 


Loose ends, future trials 
Research chloramine removal via vitamin C- do tests 


Potential trials for human waste processing 
Use JADAM JMS solution (KNF) instead of scrap sauerkraut brine 
Add forest soil into scrap sauerkraut while fermenting 
Add forest soil into ramping medium instead of LAB 
Add both forest soil and scrap sauerkraut brine into ramping medium 
Target and cultivate ammonia oxidizing soil bacteria or archaea ala AOBiome project, add to LAB or 
use alone 


Single batch of sewage instead of adding gradually. 
Sources: 


Bokashi Petcycle used for human waste, documentation 
https://tinyreddesk.blogspot.com/search/label/DIY %20composting%20toilet 


Bokashi fermentation of brewery’s spent grains positively affects larval performance of the black 
soldier fly Hermetia illucens while reducing gaseous nitrogen losses 
https://www.sciencedirect.com/science/article/pii/S0956053X23005974 


Korean Natural Farming handbook 
https://ilcasia.wordpress.com/wp-content/uploads/2012/02/chos-global-natural-farming-sarra.pdf 


Bokashi Pet Cycle Fermentation System 
https://store.bokashicycle.com/bpcfs 


The Potential of an Inexpensive Plant-Based Medium for Halal and Vegetarian Starter Culture 
Preparation (sweet potato/soy flour medium) 


https://www.mdpi.com/2311-5637/9/3/216 


Dynamic changes of lactic acid bacteria flora during Chinese sauerkraut fermentation 
https://www.sciencedirect.com/science/article/abs/pii/S0956713512000357 


Investigation of Low-Cost Sugar Supplement for Lactic Acid Fermentation 
in Terra Preta Sanitation System 


https://www.tuhh.de/t3resources/aww/publikationen/pdf/TPS-IC/20 A Yemaneh et_al.pdf 


Basic EM bokashi bran preparation, home-scale 
https://bokashislope.blogspot.com/2008/09/baby-batches-of-bokashi-bran.html 


https://www.sciencedirect.com/topics/food-science/sauerkraut 
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